The onset of oscillation at non-zero finite am plitude is shown to be governed in the generic case by a scaling law for the frequency o f oscillation / in terms o f the bifurcation param eter H -Ho namely (h ~ h)c/2-This law can be expected to hold whenever such a bifurcation occurs in a nondegenerate system w ithout hysteresis.
A dynamical system which is initially at stable equilibrium can evolve to stable periodic oscillation in at least two distinct generic ways. The am plitude o f oscillation may increase continuously from zero; this situation is described by the H opf bifurcation [1] , transpiring locally in phase space. Alternatively, the frequency o f oscillation may increase conti nuously from zero. In the latter case, because the amplitude o f oscillation is typically finite at the onset threshold, the phase space structure o f this second bifurcation is inevitably global. Further more, this bifurcation is discontinuous in the sense o f Zeeman [2] (cf. [3, 4] ) because the attractor in phase space jum ps from dim ension 0 (a point) to di mension 1 (a cycle). If such a bifurcation occurs without hysteresis, then at the bifurcation threshold the formerly stable state o f equilibrium lies topo logically within the newly stable periodic orbit. In the generic case, this involves a saddle-node bifur cation on a cycle. Apart from this case or the H opf bifurcation, generic bifurcation from equilibrium to limit cycle typically involves hysteresis, as in the case o f a saddle connection [5] .
The topological phase portrait o f the saddle-node on a limit cycle is well-known in the qualitative geometric theory o f second-order differential equa tions [5] . A generic form o f this bifurcation is ex hibited by the system o f two first-order equations As an example o f the cyclic saddle-node on a torus, consider the periodically forced van der Pol system y = (1 -X2) y -x -A sin (1.1 t) Finally, we note that an oscillation may also slow down to zero frequency, with the dynamical system subsequently making a sudden, rapid jum p to a remote attractor, or diverging to infinity. (In the case o f jump to a remote attractor, there will typi cally be hysteresis.) Such slowing down has a topo logically different phase portrait from the saddlenode on a cycle, being instead described by a lim it
